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Relationships of Resting Blood Pressure with Abdominal Fat Accumulation, Insulin
Resistance, and Physical Fitness in Impaired Glucose Tolerance and Non-Insulin
Dependent (Type 2) Diabetes Mellitus.
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Yu Sasaki?

Objective : The purpose of present study was to investigate the relationships of resting systolic
(SBP) and diastolic blood pressure (DBP) with subcutaneous (SFA) and visceral fat area (VFA)
determined by CT scan, insulin resistance score (HOMA-R) evaluated by HOMA, and
estimated maximal oxygen uptake (VOzmay) in male impaired glucose tolerance (IGT) and
non-insulin dependent (Type 2) diabetes mellitus (NIDDM).
Subjects : Twenty IGT (51.8+7.5 yo) and 68 NIDDM (51.4+9.8 yo) classified by JDS criteria
(1999) were participated in this study.
Results : Significant differences were not observed in age, body mass index (BMI), waist to hip
- ratio (WHR), percentage of body fat (%fat), SFA,VFA, and VOszmax in both groups. The SBP
(137.5+17.7 mmHg) in the IGT group was significantly higher than that (128.4+ 16.2 mmHg)
in the NIDDM group. No significant difference was observed in DBP in both groups (IGT ;
87.0+10.9 mmHg, NIDDM ; 81.9+11.5 mmHg). The percentage of hypertension in the IGT
and NIDDM groups were 30% (n=6) and 17% (n=12), respectively. In simple correlation
analysis, SBP in the IGT group was negatively associated with VOzmas, while positively with
BMI, VFA, fasting insulin level (FIRI), HOMA-R, and area under the curve insulin (AUCIRI)
during 75 OGTT. For DBP in the IGT group, similar correlation was observed except for
relationships of DBP with BMI and VOzmax. In the NIDDM group, SBP was negatively
correlated with VOzmax, while positively with BMI and VFA. DBP was negatively associated
with VOsmax, while positively with BMI, %fat, VFA, SFA, FIRI, and HOMA-R. Multiple
regression analysis for SBP and DBP as dependent variable was performed. All regression
models included the following variables as potential independent variable ; BMI, VFA, VOsmax
and AUCIRI in IGT and NIDDM groups. In addition Model A included FIRI and Model B
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included HOMA-R. In the IGT group, FIRI was independent variable for SBP and DBP in case
of model A. While in the model B, HOMA-R and AUCIRI were independent variables for SBP

and DBP, respectively. In both models, VFA and VOzmax were independent variables for SBP

and DBP, respectively in the NIDDM group.

Conclusion : Our data indicated that level of resting blood pressure was significantly
associated with insulin resistance and /or hyperinsulinemia in IGT group and that physical
fitness and visceral fat accumulation were independently associated with SBP and DBP in

NIDDM group, respectively.
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Maximum oxygen uptake, Insulin resistance
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Table 1. Physical characteristics of IGT and NIDDM groups.

IGT (n=20) NIDDM (n=68)

Age (yrs) 51.8+75 51.4+9.8
Body mass index (kg/m®) 244437 25.14+3.7
Waist to hip ratio 0.94+0.1 0.95+0.1
Body fat (%) 18452 19.6+5.1
Subcutaneous fat area (cm?) 137.94+56.1 132.1+62.3
Visceral fat area (cm®) 155.1+57.7 162.3+56.4
VO,max (ml/kg/min) 34.9+6.5 34.1+5.0
Systolic blood pressure (mmHg) 137.5+17.7 12844162 *
Diastolic blood pressure (mmHg) 87.0+10.9 81.9+11.5
Hypertension (%) 30.0% (n=6) 17.9% (n=12)
Values are mean+S.D. * : p<0.05

Table 2. Profiles of glucose metabolism of IGT and NIDDM groups.

IGT (n=20) NIDDM (n=68)

Fasting plasma glucose (mg/dl) 105.7+9.2 154.4436.6 **
Fasting insulin level (uU/ml) 56+3.1 74458
AUCPG (pU/ml/h) 47091424 738.6+163.9 **
AUCIRI (uU/ml/h) - 118.0+76.2 80.8+57.5*
Insulinogenic index 0.3+02 0.14+£0.1 **
HOMA-R 1.5+0.9 294+27%
Values are mean+S.D. * 1 p<0.05, ** : p<0.01

AUCPG : Area under the curve plasma glucose, AUCIRI : Area under
the curve insulin, HOMA-R : predicted by HOMA (FPG X FIRI,"22.5),
Insulinogenic index : (IRI@30min - FIRI ) /(PG@30min - FPG).
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Table 3. Simple correlation coefficients in IGT and NIDDM groups.

IGT (n=20)
Age BMI %fat WHR VFA SFA VOmax FIRI HOII:'[A' AUCBG  AUCIRI I“S“it‘;‘:ie““’
SBP 0197 0589 0364 0417 0487 0436 -0549 0685 0650  0.162 0.609 0.186
* * %% *%k *%
DBP 0314 0393 0349 0171 0335 0341 -0575 0613 0598 0077 0.599 0.305
*% *%k *% *%
* : p<0.05, ** : p<0.01
NIDDM (n=68)
Age BMI %fat WHR VFA SFA VO,max FIRI HOIB{’IA' AUCBG  AUCIRI I““flu‘:i‘;iem
SBP 0237 0300 0159 0148 0424 0160 -0305 0200 0188  -0033  0.163 0.093
* \ %k *
DBP  -0043 0464 0330 0216 0478 0367 -0505 0378 0409 0098 0.230 0.113
*%k *k *% *% *% %k *%¥

* : p<0.05, ** : p<0.01

Table 4. Results of stepwise multiple regression analysis in IGT and NIDDM groups.

Dependent  Independent R’ for the
variables variables 8 model P
IGT (n=20)
Model A SBP FIRI 0.685 0.440 0.0009
DBP FIRI 0.613 0.341 0.0041
Model B SBP HOMA-R # 0.650 0.390 0.0019
DBP AUCIRI 0.599 0.324 0.0052
NIDDM (n=63)
Model A SBP VFA 0.424 0.166 0.0005
DBP VO,max -0.513 0.251 <0.0001
Model B SBP VFA 0.424 0.166 0.0005
DBP VO,max -0.513 0.251 <0.0001

8 : Regression coefficient. All regression models included the following variables as potential
independent variables : BMI, VFA, VO,max, and AUCIRI. In addition, model A included FIRI
and model B included HOMA-R #. # : predicted by HOMA.
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